Partial sciatic nerve transection causes redistribution of pain-related peptides and lowers withdrawal threshold.
Complete nerve transection results in loss of sensation and paralysis of the involved extremity. Such injury drastically reduces content of the nociceptive peptides, substance P, and somatostatin in the dorsal horn of the spinal cord and dorsal root ganglia innervating the limb. Partial nerve injuries occur more commonly in clinical practice, however, and frequently result in the development of chronic neuropathic pain. To investigate mechanisms underlying this pathologic pain syndrome, rats were subjected to partial sciatic nerve transection. Withdrawal thresholds determined with Von Frey hairs dropped dramatically in the operated limb. On postoperative Day 4, thresholds had decreased from 15 g to less than 5 g on the operated side, whereas those on the contralateral (unoperated) side or those from sham-operated rats did not change. Sciatic hemisection had no effect on total content of either substance P or somatostatin in the dorsal spinal cord and lumbar dorsal root ganglia as measured by radioimmunoassay on postoperative Days 4, 7, or 14. However, when examined immunohistochemically, there was a marked redistribution of both peptides associated with partial transection. On the contralateral side or in sham-operated rats, both substance P and somatostatin were confined to the superficial laminae of the dorsal horn. By contrast, on the operated side, content of both peptides was reduced by more than half in the superficial laminae. There was a compensatory increase in content in the deeper laminae where nociceptive peptides are not usually found. Redistribution of substance P and somatostatin may be due to axonal sprouting, increased peptide expression by interneurons, or aberrant expression of nociceptive peptides by neurons normally mediating mechanical sensation. The presence of increased levels of nociceptive peptides in regions of the spinal cord that mediate innocuous sensation may underlie development of allodynia.